Introduction: Physical exercise is recognized as one component of non-communicable disease prevention, but little attention has been devoted to integrating physical exercise into the Ethiopian healthcare system, with the barriers to its inclusion being unclear.
particularly due to cardiovascular disease, diabetes, and hypertension, with 15% of those occurring prematurely (WHO, 2015) . It is documented that the major NCDs share common risk factors, such as tobacco use, alcohol drinking, unhealthy diet and lack of physical exercise, and that their risk factors are associated with lifestyle changes, urbanization, globalization, and industrialization (Engelen, Lina, Adrian et al., 2017) . In Ethiopia, the rate of urbanization is increasing at 4.89% per annum, resulting in lifestyle changes for many people (Kay & Nagesha, 2016) . Studies show that NCDs risk factors are more prevalent in urban settings due to the availability of alcohol, tobacco, junk energy food and a more sedentary lifestyle (Bishwajit, Ide, Hossain, & Safa, 2014 ; Eckert, Sophie, 2014) . The strategy to address NCDs in Ethiopia is mainly focused on prescribing drugs to treat the resulting conditions, rather than have effective prevention strategies. Compelling pieces of evidence indicate that treating major NCDs, such as coronary heart disease, type 2 diabetes, and hypertension, causes an increase in medical expenses for the consumer and the healthcare providers, specifically the public health sector (Krueger, Turner, Krueger, & Ready, 2014; Shuval, Leonard, Drope et al., 2017) .
Similarly, studies have revealed that the lack of physical exercise is a growing public health issue, contributing to diverse health problems (Kohl, Harold, Cora et al., 2012; Shuval et al., 2017) . In this regard, Fatt (2016) highlighted that a lack of regular physical exercise is one of the modifiable risk factors of NCDs, and has been identified as the fourth leading risk factor for such conditions (Lee et al., 2012) after high blood pressure (13%), tobacco use (9%) and high blood glucose (6%) (Varghese, 2013; WHO, 2014) .
According to the description of Hoeger and Hoeger, (2015) , physical exercise is "any type of physical activity that is planned, structured, and requires repetitive bodily movement designed to improve and maintain the health and wellness of individuals." Studies demonstrated that 150 minutes of moderate intensity, or 75 minutes of vigorous intensity physical exercise for three to five days per week, incorporating aerobic and strengthening exercises, improves health (Taylor, 2014 : Allis, 2017 . Currently, many countries have established and integrated the Exercise is Medicine (EIM) program into their healthcare system to treat NCDs, this initiative having been established in 2008 by the American College of Sports Medicine Lobelo, Stoutenberg, & Hutber, 2014) .
A growing body of studies acknowledge the benefits of physical exercise as part of the human life, health, and wellbeing (Nunan, Mahtani, Roberts, & Heneghan, 2013) . As early as 400 B.C., Hippocrates noted the subsequent interpretations: "all parts of the body which have a function, if used in moderation and exercised in toils in which each is accustomed, become thereby healthy, well-developed and age more slowly. However, if unused and left to idle they become liable to disease, defective in growth, and age more quickly" (Rikli, 2005) . As evidenced by this quote, the benefits of physical exercise have long been recognized as a means of preserving and enhancing health. Recently, Kokkinos quoted the notion of ancient Greek thinker Hippocrates; "Walking is a man's best medicine" (Kokkinos, 2012) . Studies show that if used properly, physical exercise acts as a medicine to prevent and manage a group of NCDs and their complications, such as diabetes, hypertension, obesity, cardiovascular disease, depression, asthma, cancer, falls and fractures, as well as to improve wellbeing and positively affect individuals (Archer & Blair, 2012; Nunan et al., 2013; Greenwood et al., 2016; Speake, Helen, Robert et al., 2016) . Similarly, epidemiological evidence from systematic reviews indicates a converse, autonomous and graded association between the amount of physical exercise, health and general mortality (Lee et al., 2012; Taylor, 2014) . As shown by Lee et al., (2012) , a lack of physical exercise accounts for 6% of cardiovascular disease, 7% of diabetes, 9% of early deaths, and 6% of global mortality of 60 million deaths in 2012.
Despite the numerous health benefits of physical exercise, and it is one of the essential approaches to maintaining good public health, more than 60% of the global population do not reach the recommended level of activity (Hallal et al., 2012; WHO, 2017) . There is growing evidence of a decline in physical exercises globally associated with urbanization, technological advancement, more sedentary lifestyles, desk-based jobs and time pressure that reduces the activity of human beings (Ng & Popkin, 2012; Hinckson, Erica, Scott et al., 2014) . Globally, efforts have been made to make physical exercise an integral part of the healthcare system, which remains challenging, particularly in low-resource countries (Reis et al., 2016; Brien, Shields, Oh, & Fowles, 2017) . Studies show that most healthcare providers do not communicate and recommend physical exercise to their patients as part of healthcare (Thornton, Jane, Pierre et al., 2016; Brien et al., 2017) . However, the barriers preventing them to integrate physical exercise in the healthcare system to prevent NCDs is less acknowledged.
A cross-sectional study on international physical therapists showed that patients lack motivation and priority to undertake the physical activity given to them by healthcare professionals were barriers to integrating physical exercise in the healthcare system (Soundy, Stubbs, Probst et al., 2014; Firth, Rosenbaum, Stubbs et al., 2016) . A systematic review conducted on six qualitative articles stated that environmental factors (access, transport, and cost), health problems, unfavourable activities, confusion, and fear of failure were barriers to physical exercise (Brookfield & Mead, 2016) . Other studies indicate strong and positive associations between the built environment and physical exercise participation (Henderson, Grode, O'Connell, & Schwartz, 2015; Oyeyemi, Adewale, Sandra et al., 2016) .
In developed countries, physical exercises of moderate intensity have been widely used as a method to prevent NCDs, and enhancing health and quality of life since 1996, with the release of the first report by the US Surgeon General on the benefits of physical activity and health (Jennifer M. Johnson, 1996) . However, little attention has been devoted to physical exercise in the healthcare system of developing countries, including Ethiopia, with the barriers to its exclusion being unclear.
The rationale of focusing on physical exercise is that Ethiopians cannot afford the medical cost associated with medicated treatments, and if used, physical exercise programs are one of the most widely used costs effective way not only to prevent but also to reduce the risk for major NCDs. The aim of this study was, therefore, to determine the barriers preventing the integration of physical exercise in the Ethiopian healthcare system to treat NCDs. Their identification will provide healthcare organizations and policymakers with evidence to re-design their existing healthcare strategies and policies, specifically to address the growing burden of NCDs.
Materials and Methods

Study Design
A mixed research method sequential explanatory design was used in this study. A mixed methods research design is a procedure for collecting, analyzing and "mixing" both quantitative and qualitative methods in a single study or a series of studies to understand a research problem (Creswell & Clark, 2007) . According to Devers & Frankel, (2014) , the sequential explanatory design collects quantitative and qualitative information sequentially in two phases with one form of data collection following and informing the other. An explanatory sequential mixed methods design (a two-phase model) consists of first collecting quantitative data and then collecting qualitative data to help explain on the quantitative results (Guetterman & Creswell, 2015) . The rationale for this design is that its methodological pluralism that frequently results in research, which provides broader perspectives than those offered by mono method designs. The overall purpose and central premise of mixed methods is that the use of quantitative and qualitative approaches in combination provides a better understanding of research problems and complex phenomena than either approach alone (Creswell & Clark, 2007; Guetterman & Creswell, 2015) .
Setting
The study was conducted in Ethiopia, at 13 public referral hospitals namely: Adama, Assossa, Black Lion, Dagimawi Minlik, Debre Berhan, Bishoftu, Felege Hiywot, Hawassa Adare, Jima University, Nekemitee, Pawie, Shashamane, and the University of Gondar hospitals due to their providing tertiary healthcare, particularly on NCDs.
Participants
The study was conducted in two phases due to the explanatory sequential design, with 99 purposively selected physicians. Purposive sampling is used when the researcher need the opinions and assessment of people with a high degree of knowledge and information about the study unit or organization (Gentles, Charles, Ploeg, & Mckibbon, 2015; Palinkas et al., 2015b) . Therefore, the researchers used purposive sampling because the 99 physicians were the only specialists working on NCDs treatment and prevention with a high degree of knowledge in the sampled regions and selected hospitals. Additionally, it is indicated that purposive sampling is more appropriate when the population number is small (Kothari, 2004; Creswell & Clark, 2007) . The 213 nurses being proportionately and randomly selected from their respective hospital for Phase I (quantitative) of the study. For Phase II (qualitative), six national health bureau officers were purposively selected. Participants with at least three years' work experience in a hospital treating NCDs related conditions were considered for inclusion.
Data Collection
Data collection was completed in two phases, the first being a quantitative questionnaire with healthcare professionals, and the second consisting of interviews with hospital national healthcare bureau officers. For Phase I, a self-administered questionnaire was developed after intensive literature study and validated by conducting a pilot test. As such a questionnaire did not exist, the researcher developed a questionnaire for the purposes of this study and it was piloted on two other hospitals not included in this study on 30 practitioners (physicians and nurses) to ensure it is valid and reliable. It was checked by a biostatistician before commencing data collection, the significance threshold being set at p < 0.05 and a Cronbach's Alpha 0.814 being obtained. To ensure smooth administration of the structured questionnaire, participants were orientated and informed regarding the objectives of the study, relevance of the study, confidentiality of information, respondent's rights, informed consent and techniques of responding. The entire data collection process was also supervised by the researcher to ensure that the information was recorded correctly.
Healthcare professionals who consented to participate in the study and met the inclusion criteria completed the questionnaire which consisted of two sections: 1) the participants' demographic characteristics, and 2) barriers to integrating physical exercise into the healthcare system, and health information coverage of physical exercise benefits to treat NCDs. For section 1, the gender, age, marital status, service year, and specialization of the respondents were captured. For section 2, participants were requested to rate their answers on a 5-point Likert scale ranging from "Strongly Disagree" (1) to "Strongly Agree" (5) for physical exercise barriers, and from "Poor" (1) to "Excellent" (5) for health information coverage of physical exercise participation. A trained fieldworker administered the questionnaires after each participant had been informed about the aim of the study and provided their informed consent.
In Phase II, interviews were conducted with 13 hospital managers and six national health bureau officers to obtain their personal opinion on the existing barriers that prevent the integration of physical exercise to treat NCDs, and health information coverage of physical exercise benefits in Ethiopia.
Statistical Analysis
The Statistical Package for Social Science (SPSS) version 24 was used to analyse the quantitative data. Descriptive statistical analysis was done to indicate the socio-demographic characteristics of participants. The statistical measures such as mean and one sample t-test were used to identify whether the mean score was significantly different from a scalar value to measure the barriers to physical exercise. A Binomial test was applied to test whether a significant proportion of respondents rated health information coverage of physical exercise participation as 'poor'. All tests were conducted to show 95% confidence intervals and to recognize a 5% level of significance. All means were considered significantly different at p < 0.05. The qualitative information obtained via the interview was transcribed and transferred into the Nvivo11 software program. The interviews were audio taped, to substantiate field notes taken by the investigator. The data collected through the interview was transcribed verbatim in to text files, described for and explained, to be meaningful in terms of the partakers' description of the condition stating themes and consistencies. In a mixed research method sequential explanatory design, the integration of the quantitative and qualitative results is done by writing and presenting the data in a discussion jointly (Guetterman & Creswell, 2015) . Similarly, the separate quantitative and qualitative results in this study were mixed in the discussion part of each manuscript.
Ethical Consideration
Ethical clearance was obtained from the Ethical review committee at the University of KwaZulu-Natal (reference number HSS/0683/015D), and permission to conduct the study in Ethiopia was obtained from the Ethiopian Ministry of Health. To obtain informed consent, the participants were given an information sheet, then signed an informed consent for being part of the study as well as agreed to be recorded. As the participants may need full information about the research including the reasons they have been chosen to participate the researcher explained precisely and clearly all important points to them. Participants' privacy, confidentiality and anonymity were guaranteed. Participants were given the opportunity to ask questions. The participants who showed their interest to continue, received informed consent forms and preparations that will enable them to participate in the study was discussed. Informed consent was completed at two stages in the study, firstly prior to the quantitative phase and again prior to the qualitative phase.
Results
Phase I -Quantitative Results
The 312 participant's socio-demographic (Table 1) showed that the majority were males 195 (62.5%), most were between 27-33 years of age (n=181, 58.0%), and were married (n =255, 81.7%). Of the 212 nurses who participated, 209 (67.0%) were general nurses. Of the 99 physicians, most were general practitioners (n=72, 23.1%). Over half of the respondents had 3-8 service years (n=179, 57.4%), with very few 13 (4.2%) having 15-20 service years. Barriers to integrate physical exercise into the healthcare system
Barriers to integrating physical exercise into the healthcare system are presented in Figure 1 and Table 2 . There was significant agreement about the barriers to integrating physical exercise into the Ethiopian healthcare system. These were a lack of: national coordination to promote physical exercise (100%, t (311) The mean rating of barriers to integrating physical exercise into the healthcare system are presented in 
Health information coverage of the importance of physical exercise participation
Regarding the coverage of physical exercise as part of health information (Table 3) , in each case, a significant proportion rated the coverage as poor. All healthcare workers (100%) rated media coverage (radio and television), newspaper, the internet, and mobile SMS coverage on the benefits of physical exercise as 'poor' (p < .0005). The majority (89%) also rated the coverage on the benefits of physical exercise given by health professionals during health education as 'poor' (p < .0005), with the rest indicating that it was fair. Similarly, three-quarters (76%) rated health professional's communication about the benefits of physical exercise with their patients as 'poor' (p < .0005), with the remainder considering it to be 'fair'. (76) 76 (24) 312 (100) .76
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Phase 2 -Qualitative Results
The following questions were used in the interviews with the hospital managers to obtain their opinions concerning the barriers to integrating physical exercise into the healthcare system.
Q1. What are the barriers to integrating physical exercise in your hospital's healthcare system?
The participants indicated four additional barriers, with the poorly designed Ethiopian healthcare policy: "…the 
Q5. What are the health policy-related barriers to integrating physical exercise to treat NCDs?
The respondents reflected that the lack of a national strategy and policy on physical exercise were barriers to integrating physical exercise into the healthcare system: "… I think national coordination and strategic policy that integrates and promote physical exercise participation is lacking. The reason can be that higher level leaders do not have a good attitude to physical exercise." "…the lack of physical exercise in the medical education curriculum can be pocked as barriers."
The limited policy on NCDs prevention was also described as barriers to integrating physical exercise into the healthcare system: "…the health policy remain discriminatory, the focus is on drug prescription to cure diseases.
Prevention of NCDs through physical exercise prescription is disregarded in the national health policy. It requires further attention."
Q6. What are hospital related barriers to physical exercise integration to treat NCDs?
Insufficient infrastructure and lack of professionals in the hospitals were stated by the respondents as a barrier: "…there is no gymnasium, active physical assessment centre, and trained professional in physiotherapy and physical exercise expert for exercise referral."
The respondents indicated the lack of physical exercise guidelines in the hospitals prevents the use of physical exercise to treat NCDs: "…physical exercise guidelines that help healthcare provider the type, intensity, duration, and frequency of physical exercise to be prescribed to patients is lacking in hospitals."
Discussion
As this study aimed to explore the barriers preventing healthcare workers to integrate physical exercise into Ethiopian hospitals, with six being identified in Phase I (qualitative questionnaires) and four in Phase II (interviews). The six barriers identified through the questionnaires with the 312 participants indicated a lack of: national coordination to promote physical exercise, trained physical exercise professionals, physical exercise gjhs.ccsenet.org
Global Journal of Health Science Vol. 10, No. 10; guidelines, education about physical exercise by healthcare providers, information on the health benefits of physical exercise to give their patients, and built environment that encourages physical exercise participation.
The lack of national coordination was found the first barrier preventing healthcare professionals' use of physical exercise in the healthcare system. In contrast with our study, countries such as South Africa, Kenya, and Ghana integrated the Exercises is Medicine (EIM) initiative into their national healthcare system and use it as one method of clinical practice (ACSM, 2017) . These countries are working at national level to create awareness in training, and accrediting healthcare providers and physical exercise professionals, together with EIM related public health promotion (Annan, 2013; Holtzhausen, 2013) . The apparent lack of national coordination to promote physical exercise in Ethiopia can be attributed to the absence of physical exercise strategy in the national health policy, and the lack of a functioning national NCDs prevention strategy. Similarly, the lack of national coordination could be interpreted as the result of a lack of a joint and cooperative effort to promote physical exercise among healthcare organizations and policy makers in Ethiopia in collaboration with local (media and telecommunication) and international organizations, as is the case in other countries.
Secondly, the lack of professional physical exercise experts in hospitals are demonstrated as barriers to integrating physical exercise for NCDs prevention. Unlike our study, Dunlop & Murray, (2013) and Thornton et al., (2016) reported the availability of physical exercise professionals' in the healthcare to treat NCDs patients using physical exercise. This difference could be attributed to the variation in the national health policy and medical education curriculum.
Our study indicated the third barrier to be the lack of practical guidelines on how to prescribe physical exercise as a barrier to use physical exercise in healthcare. Previous research demonstrated that healthcare professionals who use physical exercise guidelines, use physical exercise to treat NCDs patients more confidently than who are not using it (Brien et al., 2017) . The lack of physical exercise guidelines in Ethiopian healthcare system possibly justifies the lack of understanding about the health benefits of physical exercise among policymakers and absence of physical exercise as a strategy for NCDs prevention in the national health policy.
The lack of information on the benefits of physical exercise and lack of education about physical exercise among healthcare providers were cited as a barrier to use physical exercise for clinical practice. In accordance with our study, Soundy et al. (2014); Brien, Shields, Oh, and Fowles (2017) showed that healthcare practitioners who lack information and education about physical exercise are less likely to use it in their NCDs patients' treatment. The possible reason for the lack of information and education of physical exercise could be attributed to the lack of short-and long-term training among healthcare providers on how to prescribe physical exercise to patients. It is evidenced that nurses and physicians who had short-term training on physical exercise are more likely to apply physical exercise in clinical practice than those who did not train (Brien et al., 2017) .
The built environment was the sixth barrier that prevents health care professionals' the use of physical exercise to prevent NCDs. Consistent with our study, other research indicates an association between the built environment and physical exercise prescription by healthcare providers Crochemore et al., 2017) . The possible reason could be attributed to the lack of infrastructures, such as physical exercise centres, gymnasiums, and assessment and referral schemes in the Ethiopian hospitals.
The qualitative study identified five barriers such as the built environment, health policy, healthcare professionals' lifestyle, health information coverage of physical exercise and the hospital physical building as barriers to integrating physical exercise into the healthcare system. Our study corroborates the findings of other researchers who indicated that lack of time, skill, confidence and prioritizing clinical matters as a barrier to physical exercise integration (Matthews & Kirk, 2014; Brien et al., 2017) . Similarly, Dunlop and Murray (2013) indicated that most United Kingdom medical students do not have the relevant knowledge and skills to promote physical exercise among their patients. In line with our study, Galaviz, Fabrigar, and Taylor, (2015) showed the barriers associated with physicians to be a lack of knowledge about exercise prescription, and a lack of skill on how to use guidelines to integrate physical exercise into the healthcare system (Persson, Brorsson, Ekvall Hansson, Troein, & Strandberg, 2013) .
The results of our study showed the lifestyle of healthcare professionals as a barrier to using physical exercise for clinical practice, which is supported by the findings of Lyle, (2013) . Busy work time due to clinical matters, lack of physical exercise skill, and do not seeing the need for it could be the reasons for healthcare professionals' lack of physical exercise. The evidence demonstrated that healthcare providers who are not participating in regular physical exercise programs are less likely to counsel and prescribe physical exercise to patients during clinical practice (Morishita et al., 2014) .
Our study revealed health policy-related barriers, such as the lack of a physical exercise policy, national coordination to promote physical exercise, practical guidelines for exercise prescription and physical exercise as a course in the medical curriculum. The finding of our research on the lack of practical guidelines for exercise prescription is contrasting a study by Stoutenberg, Stasi, Stamatakis, Danek, & Trilk, (2015) , which reported the presence of guidelines and physical exercise in all medical schools of the USA. The finding of our study demonstrated that lack of physical exercise guidelines and lack of professional physical exercise experts in hospitals are hospital-related barriers to integrate physical exercise for NCDs prevention. Unlike our study Dunlop & Murray, (2013) and Thornton et al., (2016) reported the availability of physical exercise guidelines and physical exercise professionals' in the hospitals to treat NCDs. This difference could be attributed to the variation in the national health policy and medical education curriculum.
Our study revealed information related barriers, such as poor social media coverage, mobile SMS, the internet and poor coverage by health professionals on the benefits of physical exercise during health education in medical wards. Contrary to our study, other researchers showed the effective use of the internet (Huberty, Dinkel, Beets, & Coleman, 2013; Duncan et al., 2014) , social media (Laranjo, Mortimer, Mendes, & Lau, 2015) , mobile SMS (Muntaner & Vidal-conti, 2016) , and health professionals counselling of physical exercise (Lobelo, Steinacker, Duperly, & Hutber, 2014) as possible ways of exercise promotion in the healthcare system. The poor health information coverage of physical exercise in Ethiopia is possibly due to lack of national coordination to promote physical activity in the population in collaboration with multiple media and health information roots.
Conclusion
To our knowledge, this study is the first that attempts to explore the barriers healthcare providers face integrating physical exercise into the healthcare system to prevent NCDs in Ethiopia. The results revealed a number of barriers, including those associated with the built environment, health policy, healthcare professionals' lifestyle, and health information coverage of physical exercise, and national coordination to promote physical exercise. We speculate that unless the barriers to integrating physical exercise are addressed, physical exercise remains marginalized from the Ethiopian healthcare system. The cited barriers are indicators that can be used by healthcare organizations and policymakers to plan, design and integrate physical exercise strategies effectively into the healthcare setting and to redesign the existing health policy. In addition, training of healthcare workers on physical exercise prescription at all levels of medical education is required. Multi-sectoral collaboration is also required to remove the barriers and integrate physical exercise into the healthcare system for clinical practice. Finally, further studies are required to explore healthcare providers' physical exercise prescription practices, and more effort should be made to develop, coordinate and initiate a physical exercise referral scheme.
